Medication reconciliation is designated as "the process of identifying the most accurate list of a patient's current medicines including the name, dosage, frequency, route and comparing them to the current list in use, recognizing any discrepancies, and documenting any changes, thus resulting in a complete list of medications, accurately communicated" (1) . This definition described by the Institute for Healthcare Improvement highlights the need for accuracy in obtaining the Best Possible Medication History (BPMH), ie, a comprehensive list of all home medications taken by the patient prior to hospital admission (2) . Moreover, if the goal is to prevent inappropriate or interrupted drug therapy during hospitalization, the most accurate and complete BPMH needs to be recorded at the time of admission and appropriately transferred in the process of care.
Review of the literature disclosed ample evidence showing the occurrence of medication discrepancies between the BPMH and physicians' admission medication orders and revealed a high incidence of medication discrepancies (3) (4) (5) (6) (7) (8) (9) . According to the systematic literature review, 27%-54% of the patients had at least one medication history discrepancy at hospital admission, with 19%-75% of these being unintentional (10) , thus carrying a huge potential to adversely affect patient safety (3, 4, 6, 8) . Many studies have demonstrated the positive effect of medication reconciliation on identifying and rectifying medication errors at the time of admission (3, (11) (12) (13) (14) (15) . Most of them involved pharmacists, who have been shown to be more thorough than other health care professionals in obtaining a complete medication history (16) (17) (18) . A recent meta-analysis confirmed that pharmacy-led medication reconciliation interventions were an effective strategy in reducing medication discrepancies and had a greater impact when conducted at either admission or discharge (19) . Moreover, such interventions were proven to be cost-effective (20, 21) .
The process of medication reconciliation has been advocated by many patient safety organizations and authorities trying to facilitate its implementation (22-25). In 2006, the World Health Organization (WHO) launched the High 5s Project with an aim of reducing patient safety problems by implementing and evaluating Standard Operating Procedures (SOPs) across countries (24) . "Medication Accuracy at Transitions in Care", or Medication Reconciliation, was one of the fully developed SOPs. It was considered important to determine the feasibility of its implementation and to measure the impact on patient safety in different health care environments. To help establish consistency in a range of health care systems, the WHO High 5s Protocol on Medication Reconciliation and Implementation Guide was published in 2015 (26) .
The implementation of medication reconciliation in Croatia has been initiated within the scope of the Work Package 5 of the European Union Network for Patient Safety and Quality of Care (PaSQ) project (27) , which was adapted from the original WHO High 5s Protocol on Medication Reconciliation and Implementation Guide. The goal of this project was to initiate the implementation of safe clinical practice, including medication reconciliation, across Croatian hospitals and to collect and report the data on its impact on patient safety. Since 2014, University Hospital Dubrava, Zagreb, has been participating in the implementation of medication reconciliation project activities supported by the Croatian PaSQ National Contact Point (NCP), Agency for Quality and Accreditation in Healthcare and Social Welfare.
The primary aim of this study was to evaluate the process of clinical pharmacist-led medication reconciliation implementation in clinical practice by quantifying and analyzing unintentional medication discrepancies at hospital admission. The secondary aim was to investigate possible patient-related determinants influencing medication discrepancies.
PartIcIPantS and MethodS

Setting and participants
This prospective, observational study was conducted at the Clinical Department of Internal Medicine, University Hospital Dubrava, Zagreb, a 600-bed teaching hospital during a 1-year period from October 2014 to September 2015. All patients included in the study were randomly selected, using a computer-generated random number table, upon admission to the hospital after the routine primary medication history had been taken. Patients were considered eligible for the study if they were aged 18 years and older and taking at least one regular prescription medication. Patients were excluded if they were not able to answer the questions needed to complete the structured interview, did not have a caregiver who could be interviewed in case the patient was unable to participate in the interview, were unable or unwilling to give their consent, or were transferred from another ward. Ethical approval of the study was obtained from the Hospital Ethics Committee and all patients gave their written informed consent before taking part in the study.
Medication reconciliation process
Medication reconciliation process was based on the WHO Standard Operating Protocol and Implementation Guide adapted from the original WHO High 5s Protocol on Medication Reconciliation and Implementation Guide (26) . To standardize the process of data collection and medication reconciliation, two clinical pharmacists, formally trained by the PASQ Croatia NCP, conducted the medication reconciliation process within 24 hours following hospital admission. A patient interview was undertaken by using a standardized BPMH form. A thorough history of all regular preadmission medication use (prescription, over-the-counter, dietary supplements, vitamins, herbal preparations, parenteral nutrition) was taken and completed using other sources of information including previous hospital records (discharge summaries), examination of the medication vials, review of a home medication list, caregiver interview, and/or communication with outpatient pharmacy and/ or general practitioner (GP). All available sources of information used to obtain the BPMH were recorded. Furthermore, the BPMH included the information about relevant demographic and clinical data, experienced adverse drug events, social history, and understanding of preadmission medications and level of adherence. Patients' level of understanding of their preadmission therapy was assessed as high, medium or low, depending on whether the patient could provide the name, dose, route, and frequency of the medication use and its intended indication (5). The BPMH was then compared to admission orders prescribed by physicians to detect possible medication discrepancies. To improve patient safety and prevent medication errors from occurring during the health care process, pharmacists communicated directly with physicians in order to clarify whether the observed therapy changes were intentional or unintentional.
classification of unintentional medication discrepancies
Unintentional medication discrepancies without any clinical rationale were considered medication errors (5) and were classified according to the type of discrepancy into one of following categories: drug omission or addition, substitution of a medication within the same pharmacological group, incorrect dose, incorrect frequency, or incorrect route of administration. All unintentional medication discrepancies were presented to the expert panel team consisting of a clinical pharmacist and a clinical pharmacologist. Medication discrepancies were discussed and classified by their potential to cause harm, according to the method developed by Cornish et al (3) . Additional sources of patient information, such as previous discharge summaries and laboratory test results, were reviewed as needed. All disagreements were resolved and consensus was achieved. The degree of impact of each medication discrepancy was defined as follows: a) class 1 -discrepancies unlikely to cause patient discomfort or clinical deterioration, b) class 2 -discrepancies with the potential to cause moderate discomfort or clinical deterioration, and c) class 3 -discrepancies with the potential to result in severe discomfort or clinical deterioration (3).
outcome measures and data collection
The primary outcome measure included the frequency, type, and potential severity of unintentional medication discrepancy derived by comparison of physicians' admission medication orders and BPMH obtained by clinical pharmacists. To identify the predictors of unintentional medication discrepancies, the data collected in the present study were patient demographic factors (age, sex, educational level, employment status, residence, type of hospital admission); clinical characteristics (comorbidities, readmission medication, history of adverse drug events, recent hospitalization, length of hospital stay); and level of patients' understanding of preadmission medication.
Statistical analysis
We used descriptive statistics to analyze patient characteristics and collected data. Multivariate logistic regression analysis was used to determine the association between patient demographic and clinical characteristics and unintentional medication discrepancies. All analyses were performed using PSPP version 0.9.0 (Free Software Foundation, Inc. Boston, MA, USA), a free software for statistical computing and graphics (28) . Study results were considered significant at P < 0.05.
reSultS
Study sample
Of 8726 patients admitted to the Clinical Department of Internal Medicine during the study period, 423 (4.8%) patients were randomly selected. Among the selected patients, 12 of 423 were excluded as they refused to provide their informed consent. Thus, the final study population included 411 patients. The mean age of the participants was 65 years (19-92 years) with around 50% of male participants (Table 1) . Participants used six home prescription medications on average and had around five comorbidities.
Sources of information for BPMh
Interviews on medicine use were conducted by two study pharmacists and completed for all 411 participants. Information provided by the standardized interview was compared with other sources of information, which included previous medical records (79.3%), examination of medication vials (38.7%), communication with a GP (38.7%), patient's own medication list (8%), family/caregiver interview (6.6%), and communication with a community pharmacy (0.2%). Pharmacists assessed a mean of 2.7 information sources per patient to obtain the accurate and complete BPMH. The mean time for the completion of pharmacists' chart reviews, patient/caregiver interviews, and filling out BPMHs was 20 minutes per patient.
unintentional medication discrepancies
Overall, 1200 cases of medication discrepancies were identified, with 998 (83.2%) of them being intentional and 202 (16.8%) unintentional. The overall rate of unintentional medication discrepancies was 0.48 per patient; 148 (35%) patients had one or more unintentional medication discrepancies. Twenty-six percent of all study participants had one, 7.1% had two, and 2.9% had three or more unintentional medication discrepancies. The most frequent type of unintentional medication discrepancy was an omission of essential therapy followed by an incorrect dose (Table 2 ). According to the potential severity of unintentional medication discrepancies, around 60% were assessed as having the potential to cause moderate or severe discomfort or clinical deterioration (Table  2) . Discrepancies with the potential to cause severe discomfort or clinical deterioration are detailed in Table 3 . The three most frequent drug classes involved in unintentional discrepancies according to the ATC classification included cardiovascular system, nervous system, and gastrointestinal system (Ta- *discrepancy had no potential to result in discomfort or clinical deterioration. †discrepancy had the potential to result in moderate discomfort or clinical deterioration. ‡discrepancy had the potential to result in severe discomfort or clinical deterioration. ble 4). In addition, medicines used in the treatment of benign prostatic hypertrophy and chronic gout were often omitted.
association between patient characteristics and unintentional medication discrepancies
The association between patient characteristics and the likelihood of unintentional medication discrepancy was assessed in a multivariable model (Table 5) . No significant associations were found for the age, sex, educational level, residence, type of hospital admission (elective vs emergency admission), outpatient visits in the prior year, previously experienced adverse drug events, number of comorbidities, and length of hospital stay. Increased number of preadmission medications (OR 1.19; 95% CI, 1.10-1.29, P < 0.001) was found to be the strongest predictor of unin- Clinical pharmacists in our study detected a high number of medication discrepancies, many of which were assessed as having the potential to cause severe discomfort or clinical deterioration in patients. These results confirmed that clinical pharmacists are important in both detection and prevention of medication errors and correspond to the findings of previous studies on pharmacists' role in medication reconciliation (6) (7) (8) 12, 13) and a recent systematic review showing that pharmacist-led medication reconciliation programs are a promising strategy for safe patient transitions (19) . In addition, our study provided the first evidence on the discontinuity of care at the point of hospital admission and is the first to assess its impact on patient care process in a clinical setting in Croatia. Moreover, to the best of our knowledge, this study is among the first studies conducted in South-Eastern European countries to have evaluated the incidence and potential clinical impact of unintentional medication discrepancies, thus contributing to the evidence base regarding the safety of seamless pharmaceutical patient care (29) .
The incidence of unintentional medication discrepancies in the published literature varies considerably depending on the hospital setting including surgery, internal medicine, geriatric or emergency departments (9,12,13,30). A higher proportion reported in the published data (3-5) could partially be explained by a less rigorous methodol- ogy, ie, the use of outcome measures not differentiating between medication history-taking errors and reconciliation errors, or simply by the fact that more unintentional medication discrepancies were present and consequently captured in those study samples. In our study, only unintentional medication discrepancies confirmed by hospital physicians were considered to be medication errors.
Our results are comparable to the findings of studies performed on general medical wards and those that used a methodology similar to ours. Gleason et al found over onethird of patients having a medication error at admission (6), while Quélennec et al (8) demonstrated similar results with a third of patients having one or more unintentional medication discrepancies in a sample of 256 general medicine inpatients.
The most common type of unintentional medication discrepancy in our study was the omission of pre-admission regular therapy, followed by an incorrect dose, which is similar to previous research findings (6, 8, 30, 31) . Majority of unintentional medication discrepancies were found for cardiovascular agents and drugs acting on nervous and gastrointestinal system, which is consistent with findings of other studies (5, 6, 8) . Moreover, psycholeptic drugs (N05), namely benzodiazepines, were the most frequent therapeutic subgroup associated with unintentional medication discrepancies. They were often omitted and abruptly discontinued, possibly leading to withdrawal adverse effects, or needlessly introduced during hospital stay. Medications to treat patients' comorbidities, such as gout and functional symptoms of benign prostatic hyperplasia, were often overlooked, most probably due to polypharmacy in these patients and/or the complexity of the remaining medication regimen.
Each unintentional medication discrepancy was assessed for its potential harmfulness and severity. In our study, over half of the identified unintentional medication discrepancies had the potential to cause moderate to severe discomfort or clinical deterioration (Classes 2 and 3). The incidence of unintentional, potentially harmful medication discrepancies found in the literature varies substantially (3, 6, 10, 32, 33) . For the assessment of potential clinical severity, different classification methodologies are in use. Adjusted National Coordinating Council for Medication Error Reporting and Prevention Index (NCC MERP Index) synthesizing errors into three categories was used in previous studies (6, 8) . Similarly, methodology used in our study also classified medication errors in three categories where the first class had no potential to cause harm.
However, the standard for evaluating the potential severity of unintentional medication discrepancies has not yet been established and it is, therefore, not possible to make a valid comparison between various studies.
clinical pharmacists-led medication reconciliation and other solutions
We found that around 60% of clinically significant medication discrepancies had the potential to threaten patient safety. It is a considerable incidence, which should be detected and prevented. Therefore, the role of clinical pharmacists in identifying medication discrepancies is of notable importance and considerable efforts need to be taken to strengthen their position in a medication reconciliation process and health care system in general. Practices in other countries have clearly demonstrated that it is feasible, time-saving, and cost-effective to include other health care providers, such as pharmacy technicians, pharmacy or medical students, in a medication reconciliation process (14,34). It increases the time available to the pharmacist for resolving drug therapy problems and allows them to provide more in-depth clinical services (35) . Furthermore, in the Netherlands, pharmacy technicians play an important role in obtaining BPMH after being trained and under the supervision of hospital pharmacists. Studies conducted in Dutch hospitals demonstrated that pharmacy technicians could be successfully assigned to medication reconciliation process, because BPMH obtained by pharmacy technicians was comparable to that obtained by pharmacists when examining the mean number of discrepancies per patient (14,36). However, in addition to obtaining BPMH, medication reconciliation process used in our study included intervening and rectifying medication errors by consultation with physicians when needed. It required a more complex skill mix from involved health care professionals, ie, clinical pharmacists. Moreover, our goal was to empower pharmacists, accentuate their unique role as medicine experts, and finally employ them as accessible workforce in the hospital. In addition, a position of pharmacy technicians in Croatia is unsatisfactory due to workload shortages. Their number is still undersized and their competencies are neither recognized nor defined.
Pharmacists are the only health care professionals who do not have direct patient care responsibilities. Although clinical pharmacy services are delivered in inpatient environment and the pharmacist works "closely" with the physician, it is the physician or the nurse who still assumes ultimate responsibility for most decisions or rec-ommendations made by the pharmacist. Therefore, in an attempt to start applying professional patient care practice in the same manner and according to the standards required from other health professionals, the advantage was given to pharmacists rather than pharmacy technicians or nurses.
Other potential solutions for increasing patient safety include electronic medication reconciliation tools (11) . Previous research explored the effect of an electronic medication reconciliation application combined with process redesign on decreasing medication discrepancies with potential for harm. The study results revealed a significant reduction in unintentional medication discrepancies with potential for harm (11) . Still, there were problems associated with incomplete and inaccurate electronic sources of ambulatory medications and the fact that many hospitals had not developed computerized provider order entry (CPOE) needed for computerized medication reconciliation.
Patients should be encouraged to play a more active role during care transitions, when serious quality deficiencies happen. Patients and their family caregivers, being the main source of information, should be more actively involved through medication self-management, patientcentered record, follow-up and red flag interventions, to improve quality and safety during care transitions. Previous evidence demonstrated that prompting patients to assume a more active role reduced hospitalization rates (37). In this study, pharmacists completed interview with all included patients or their caregivers and performed medication reconciliation in a thorough and extensive manner, while enabling them to assume a more active role by providing patients with various tools. Based on the level of patients' understanding of their treatment and their adherence, they were educated properly about medications and the importance of taking medications regularly.
risk factors for unintentional medication discrepancies
We found two predictors of unintentional medication discrepancies: an increased number of drugs and a low level of patients' understanding of their home medications. Previously published studies have already confirmed the association between these two predictors and the occurrence of unintentional medication discrepancies (6, 7, 30) . Therefore, pharmacists should be focused on polypharmacy and a low level of therapy regimen understanding.
Study limitations
Our study had several limitations. First, it was conducted in a single Croatian hospital and the results may not be generalizable to other settings. Second, the rating method for potential severity of medication discrepancies has not been validated. However, methodology used in our study was strengthened by the fact that clinical pharmacists conducted the medication reconciliation process. The literature confirms that pharmacists identify more medications per patient than other health care professionals thus providing more accurate and complete medication histories (16,18). Consequently, more clinically relevant medication discrepancies of higher impact are identified through pharmacy-led medication reconciliation (19) . Furthermore, pharmacists used a wide variety of sources of information and the data collection was very extensive, with a large number of demographic and clinical characteristics.
In conclusion, clinical pharmacist-led medication reconciliation implementation program revealed a high rate of medication errors in patients at hospital admission, with more than a half of them having the potential to cause moderate to severe discomfort or clinical deterioration, thus threaten patient safety. These results confirm that clinical pharmacists play an important and invaluable role in detection of discrepancies and prevention of adverse patients' outcomes. Other hospitals can use the same methodology and implement clinical pharmacist-led medication reconciliation at hospital admission. Since an increased number of drugs and a low level of patients' understanding of preadmission therapy were found as predictors of medication errors, targeted patient education provided by pharmacists could render a feasible and sustainable solution.
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